The consumption of meat and other animal products has increased in recent decades. Farmers' efforts to meet market demands lead to intensification of livestock production (Gerber et al., 2013; Powers et al., 2005) . Thanks to the improvements in breeding technology, a higher number of animals can be housed in the barn at the same time. However, the intensification of livestock production results in increased concentrations of ammonia, odour and dust not only inside the building, where the breed is located, but also in its surroundings, where these undesirable substances are deliberately discharged throughout the ventilation systems (Brouček and Čermák, 2015; Heyden et al., 2015; Janoško and Čery, 2011) .
Intensive livestock farming is a stationary anthropogenic source of odour substances. Odour primarily burdens the barn environment, where the health of the nursing people and animals is negatively affected. However, areas close to the breeding premises are also significantly influenced. The most risky areas are considered to be within 500 meters from the breeding hall (Héroux et al., 2004) . The whole situation is further complicated by the trend of recent years, namely the construction of new rural settlements in close proximity to breeding halls. People inhabiting these houses frequently complain about the intense odour that accompanies their stay near the breeding premises. The higher odour concentration can cause a higher risk of respiratory diseases, mucosal irritations or nausea (McArthur, 1987; Radon et al., 2001) .
Odour substances are produced mainly by biological degradation of droppings at poultry farms, which take place both under aerobic and anaerobic conditions (Hobbs et al., 2004; Jiang and Sands, 2000; Powers, 2002) . The amount of produced droppings depends on the age, weight and health of animals.
Droppings accumulated in the deep litter cannot be effectively removed during the breeding batch and their total amount in the breeding hall gragually increases with time. The microclimate conditions inside a barn also change as the animals are growing up and the amount of odour produced is gradually increasing as well (Dunlop et al., 2016; Said et al., 2016; Winkel et al., 2016) .
The total emission of odour substances produced from intensive broiler breeding depend on many factors, such as building design, ventilation mode, barn microclimate, breeding technology, climatic conditions, the age and number of housed animals, nutrition, concentration and dust particle size, ethological manifestations of animals and many others (Redding, 2013; Pogran et al., 2009; Xin et al., 2011; Jiang and Sands, 2000; Knížatová et al., 2009) . The spread of odour to the environment depends, among others, on weather and topographical conditions. The aim of this study was to establish the changes in odour emission in dependence on time continuously throughout the whole fattening process and to determine the basic parameters inside the barn that can affect the overall emission production.
Breeding technology
The measurements were performed at intensive poultry farming facility located in the Czech Republic. The Acta Technologica Agriculturae 4 Nitra, Slovaca Universitas Agriculturae Nitriae, 2017, pp. 91-95 (Collett, 2012) . Vacuum tunnel ventilation, consisting of four fans at the shield of the building, ensured air exchange. This arrangement is advantageous as the intake has to pass through the entire hall, where it takes more dust, bacteria, harmful gases and moisture out of the building. The air in the barn was almost continually swirled by the animals themselves and by other movable elements that were installed in the barn (Daghir, 2008) . The combination of laminar and turbulent airflow was present in the stable depending on the position in the barn. Control flaps, which draw outside air, were placed on both sides of the building.
Measurement methodology
Concentrations of odour substances were estimated by dynamic olfactometry (Capelli et al., 2013; Muñoz et al., 2010) , which determines the odour intensity on the basis of human smell sensitivity and appropriate statistical methods (Gostelow and Parson, 2000) . The device used for this purpose is called olfactometer. It dilutes the measured sample air in ambient odour-neutral air in strictly defined ratios and those samples are consequently evaluated by an eight-member assessing board. The intensity of smell is given in the European odour unit (ou E ) (CEN, 2003) .
Sampling methodology
Samples were taken into a bag made of the material called Nalophan that eliminates the sorption of odour substances on the sampling bag surface -bags were used only once. Samples were taken using a vacuum container (sampler) in order to avoid undesirable contamination by other substances. Samples were taken behind a suction fan that ensured barn ventilation. rd day of this period) and each control measurement consisted of three independent samples evaluation. Afterwards, these samples were transferred into the laboratory, where they were evaluated on the olfactometer (the analysis has to be carried out within 30 hours after collection (CEN, 2003) ). In order to minimise the negative influence on animal behaviour, which is affected by regular day-by-day activities (Bockreis and Steinberg, 2005; CEN, 2003) , the samples were taken always at the same time between 9 am and 11 am. The time necessary for a sample collection was approximately 3 minutes.
Odour samples processing
The samples were evaluated in laboratory by means of the device Olfactometer TO8-8 (producer ECOMA GmbH, Havighorster Weg 12, D-24211 Honigsee, Germany) that doses the samples diluted in ambient air in given concentrations to the team of eight respondents. At the beginning of the measurement, all respondents undergo a calibration test with reference gas (n-butanol) in order to verify their olfactory sensitivity, which has to be within the required limits. Inappropriate members do not participate in the measurement and are replaced by other respondents.
Samples diluted with various, but strictly given, concentrations in the ambient air are assessed by eight respondents. Samples can be submitted either with increasing or randomly changing concentration. The operator is obliged to include at least one blank sample (a neutral gas sample) in each dilution series. If more than 20% of these blank samples are positively scored by the reviewer, he is excluded from the assessing board. Each respondent decides whether or not he perceives the tested sample (response YES/NO). The lowest perceived concentration of the diluted sample positively responded by the assessor is called the personal detection limit. When this value is obtained independently from four and more members of the board, it is considered to be a result of the measurement and it is denoted as odour concentration c od . The established values are placed into a standardised measurement protocol, including measurement conditions.
In general, sample assessment is undemanding. Unfortunately, the measurement is a very time-consuming activity because at least three various samples of gas were taken from one odour source and each of them was subjected to three repeated measurements. Therefore, a minimum of nine successful measurements and a minimum of one calibration test have to be performed by each of the eight members of the assessing board in order to determine the exact value of odour concentration (CEN, 2003) .
Methodology of calculation of specific emission
Equations published by Celjak et al. (2016) were used for subsequent calculation and interpretation of results. The emission flow of odour substances E t (in units ou E ·s -1 ) was calculated according to the following equation: 
where:
-the quantity N denotes the number of animals housed in the breeding hall
Climate monitoring in the barn
The ventilation of breeding hall, the indoor barn parameters, the outdoor climate (temperature, humidity and other) and the age, weight and number of poultry kept in the barn, were also monitored for the appropriate interpretation of estimated data. Outdoor climate conditions and the rate of fan rotation were measured ambulatory by instruments of the BAT (Best Available Technique) Centre of the University of South Bohemia (CometSystem, Anemometer TESTO and LCA301, weather station DAVIS 6162C and others). Indoor barn parameters and other supporting pieces of information were provided by the farmer, since the measurement of these values is a well-known and standardised activity.
The measurements were performed in April and May 2016. Five control measurements were performed in total during this period to evenly map the entire fattening cycle. Parameters characterising microclimatic conditions were recorded instantaneously, and a variety of information on the housed animals was collected as well (see Table 1 ). Only one of the four ventilators, having an average suction power of 11.2 m 3 ·s -1
, was always in operation during sampling.
Calculated values of odour substances emission are presented in Table 2 . In order to facilitate the comparison of our results with the results presented by other authors, we have related them also to other quantities characterising the intensive breeding -to the number of housed animals (in units ou E ·s , which was observed in the final fattening phase (i.e. broilers were 33 days old). The emission of odour substances (see Table  2 ) gradually increased from the value of 0.02 ou E ·s -1 ·bird -1 to the five times greater value. The deviation from the ascending trend measured for 26-day-old broilers is considered to be a measurement error, but it could be also Amon et al. (1997) . Better understanding to the influence of temperature, humidity and other parameters characterising the environment inside and outside of the barn on the emission of odorous substances will be a goal of our further research and we will present the results in our other publication. Selected results presented by other authors are shown in Table 3 . However, comparison of the obtained values with the data published by other authors is complicated. Each of the authors uses a different measurement methodology and the odour emissions are related to different breeding parameters, i.e. they are reported in various units (see also Mielcarek and Rzeźnik (2015) ). Amon et al. (1997) presented the values relative to the total livestock area (ou E ·s ) (Hayes et al., 2006; Ogink and Koerkamp, 2001; Winkel et al., 2016 etc.) . Related information (the area of breeding hall, the number of housed animals and their weight) are not provided in these publications and the presented values cannot be re-calculated to another format. The standardisation of measurement methodology in the future would make it easier for comparison of measured data between authors.
The values presented by other authors are significantly higher than the values measured by our team (see Table 3 ), which was probably influenced by the installed breeding technology at measurements site. However, estimated data have the same trend as data obtained by other authors. For example, similar conclusion have been reached by Amon et al. (1997) , who also observed the highest values in two measurements performed during the last week of fattening and twice during the penultimate week of fattening.
Conclusion
The amount of odour substances emitted from poultry kept on deep litter increases with time. It is closely related to the amount of poultry droppings accumulated inside the barn, so the highest values are usually measured during the final phase of breeding. This conclusion should be taken into account in such situations like proposal of new odour emission measurement methodologies or verification of compliance with emission limits.
According to the directive of the European Commission (2015), the range of produced emission should be within the range of 0.032 to 0.700 ou E ·s 
